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MOTOR ACTUATOR AND OPENING/CLOSING DEVICE 
Field of the Invention 

[000 1] The present invention relates to a motor actuator with which a driving 
force of a motor is transmitted to a driven member through a driving force 
transmission mechanism for operating the driven member and relates to an 
opening/closing device for operating an opening/closing member which is used in a 
refrigerator or the like. 

Background Art 

[0002] Conventionally, for example, a motor type damper device for controlling 
the taking of cold air in a refrigerator has been known as a motor unit (motor 
actuator) in which a motor such as an AC synchronous motor or a stepping motor is 
used as a drive source (see, for example, Patent Reference l). 

[0003] In the case of the motor type damper device which is disclosed in the 
above-mentioned Patent Reference 1, a baffle and a drive mechanism part such as a 
motor are disposed across a rotary fulcrum shaft. When the motor is rotated in one 
direction to move a rack upward, an engaging shaft abuts with an upper face of a 
hollow portion to turn the baffle in an open direction and thus an intake opening 
for cold air is opened. Further, when the motor is rotated in the other direction, a 
lower portion of the engaging shaft abuts with the elastic piece of an elastic plate 
and depresses it downward to turn the baffle in a close direction. 
Patent Reference 1* Japanese Patent Laid-Open No. Hei 6-109354. 

Disclosure of the Invention 
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Problems to be solved by the Invention 

[0004] However, in the case of the damper device described in the Patent 
Reference 1, opening/closing of the baffle is performed by means of that the motor 
is forwardly and reversely rotated to move the engaging shaft up and down and 
thus the structure of a control circuit for changing the rotating direction of the 
motor becomes complicated. 

[0005] In view of the problems described above, an object of the present 
invention is to provide a motor actuator in which the rotation of a motor is not 
required to be reversed even when a driven member is operated in both directions. 
Further, another object of the present invention is to provide an opening/closing 
device in which the rotation of a motor is not required to be reversed when an 
opening/closing member is performed in an opening and a closing operations. 

Means to solve the Problems 

[0006] In order to solve the object described abovfe, according to the present 
invention, there is provided a motor actuator in which a driving force by a motor is 
transmitted to a driven member through a driving force transmission mechanism 
to operate the driven member, characterized in that, the driving force transmission 
mechanism includes a gear which is rotationally driven by the motor and a rack 
member which is linearly driven by the gear to operate the driven member, and the 
gear is provided with a tooth-missing gear part in which a teeth part is formed at a 
predetermined position in a circumferential direction of the gear, and the rack 
member is provided with a first rack part which causes the rack member to move in 
one direction when the motor rotates in one direction and the first rack part 
engages with the tooth-missing gear part and a second rack part which causes the 
rack member to move in the other direction when the motor rotates in the 
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above-mentioned one direction and the second rack part engages with the 
tooth-missing gear part. 

[0007] In a motor actuator in accordance with the present invention, when the 
motor in the driving force transmission mechanism rotates in one direction and the 
tooth-missing gear part engages with the first rack part of the rack member, the 
rack member is moved in one direction to operate the driven member in a 
predetermined direction, and when the tooth-missing gear part engages with the 
second rack part of the rack member, the rack member is moved in the other 
direction to operate the driven member in an opposite direction. As described above, 
even when the driven member is operated in both directions, the gear is required to 
be turned in only one direction and the rotation of the motor is not required to be 
reversed and thus the structure of a control circuit of the motor actuator can be 
simplified. 

[0008] In accordance with the present invention, it is preferable that the 
tooth-missing gear, part is in a non-engagement state with the second rack part 
when the tooth-missing gear part engages with the first rack part, and the 
tooth-missing gear part is in a non-engagement state with the first rack part when 
the tooth-missing gear part engages with the second rack part. According to the 
structure as described above, when the tooth-missing gear part engages with the 
first rack part to move the rack member in one direction, since the tooth-missing 
gear part does not engage with the second rack part, the rack member does not 
receive unnecessary force between the second rack part and the tooth-missing gear 
part. On the other hand, when the tooth-missing gear part engages with the second 
rack part to move the rack member in the other direction, since the tooth-missing 
gear part does not engage with the first rack part, the rack member does not 
receive unnecessary force between the first rack part and the tooth-missing gear 
part. 
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[0009] In accordance with the present invention, it is preferable that the first 
rack part and the second rack part are extended in parallel to each other. According 
to the structure as described above, the rack member can be reciprocated only in 
the direction where the first rack part and the second rack part are extended and 
thus operating space of the rack member can be narrowed. Accordingly, the size of 
the motor actuator can be reduced. 

[OOlO] In accordance with the present invention, it is preferable that the rack 
member is provided with a pair of inner side portions between which the gear is 
disposed and which are extended in parallel to each other, and the first rack part is 
formed in one of a pair of the inner side portions and the second rack part is formed 
in the other of a pair of the inner side portions. According to the structure as 
described above, the rack member can be driven in both directions with only one 
gear and thus the number of components and space can be reduced. Further, since 
the first rack part and the second rack part are extended in parallel to each other, 
the rack member can be reciprocated only in the direction in which the first rack 
part and the second rack part are extended. Therefore, since operating space of the 
rack member may be narrowed, the size of the motor actuator can be reduced. 

[OOll] In accordance with the present invention, it may be structured that the 
driving force transmission mechanism includes, as the gear, a first gear on one side 
of both side positions of the rack member and a second gear on the other side of the 
both side positions, and the rack member is provided with a pair of outer side 
portions which respectively face on opposite sides and are extended in parallel to 
each other, and the first rack part is formed in one of a pair of the outer side 
portions and the second rack part is formed in the other of a pair of the outer side 
portions. According to the structure as described above, since the rack member can 
be reciprocated only in the direction in which the first rack part and the second 
rack part are extended, operating space of the rack member may be narrowed. 
Therefore, the size of the motor actuator can be reduced. 
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[0012] The motor actuator to which the present invention is applied can be used, 
for example, in an opening/closing device. In this case, the driven member is an 
opening/closing member whose position is changed to an open position or a close 
position by the rack member. 

Brief Description of the Drawings 

[0013] 

[Figure l] (A) is a partly sectional view showing an opening/closing device 
to which the present invention is applied and (B) is a rear view showing the 
opening/closing device which is viewed from the direction of "a". 

[Figure 2] (A) is a plan view showing a geared motor which is used in the 
opening/closing device shown in Fig. 1 and (B) is a developed view showing a gear 
train of the geared motor. 

[Figure 3] (A), (B), (C), (D) and (E) are explanatory views showing 

operations of the opening/closing device shown in Fig. 1, 

[Figure 4] a block diagram showing a control circuit of a refrigerator on 
which the opening/closing device shown in Fig. 1 is mounted. 

[Figure 5] a timing chart showing operations of a baffle and switches in the 
opening/closing device shown in Fig. 1. 

[Figure 6] an explanatory view showing another opening/closing device to 
which the present invention is applied. 

[Figure 7] a plan view showing another opening/closing device to which the 
present invention is applied. 

Explanation of Reference Numerals 

[0014] 

1 motor type damper device (opening/closing device) 
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2 



small AC synchronous motor 
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driving force transmission mechanism 
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baffle 
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rack member 



46 



tooth-missing gear (gear) 



461 gear part 

462 tooth-missing gear part 

463 teeth part 

47 first rack part 

48 second rack part 

49 connecting part 

Best mode for carrying out the Invention 

[0015] As a motor actuator to which the present invention is applied, an 
opening/closing device for causing a baffle (driven member) used in a refrigerator 
to perform opening or closing operation will be described below with reference to 
the accompanying drawings. 

[0016] (Entire Structure of Opening/Closing Device) 

Fig. 1(A) is a partly sectional explanatory view showing an opening/closing 
device to which the present invention is applied and Fig. 1(B) is a rear view 
showing the opening/closing device which is viewed from the direction of "a". Fig. 
2(A) is a plan view showing a geared motor which is used in the opening/closing 
device shown in Fig. 1 and Fig. 2(B) is a developed view showing a gear train of the 
geared motor. Figs. 3(A), 3(B), 3(C), 3(D) and 3(E) are explanatory views for 
explaining the structure and operation of the opening/closing device shown in Fig. 
1. The left side views show positional relationships between a cam member and 
contact pieces which are viewed from the same direction as Fig. 2(A) and the right 
side views show positional relationships between a rack member and a 
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tooth-missing gear which are viewed from the same direction as Fig. 2(A). 

[0017] The opening/closing device shown in Figs. l(A) and l(B) and Figs. 2(A) 
and 2(B) is a kind of motor unit. Specifically, the opening/closing device is a motor 
type damper device 1 for cutting off cold air that is driven by a small AC 
synchronous motor in a refrigerator. 

[0018] The motor type damper device 1 includes a small AC synchronous motor 
2 as a motor and a driving force transmission mechanism 3 for transmitting a 
driving force of the small AC synchronous motor 2. A geared motor (motor actuator) 
is structured with the small AC synchronous motor 2 and the driving force 
transmission mechanism 3. 

[0019] As shown in Figs. l(A) and 1(B), the motor type damper device 1 
includes a pipe-shaped frame 4 whose both ends are opened, an opening part 5 
which is formed in the inside of the frame 4, and a baffle 7 as an opening/closing 
member (driven member) which turns about a fulcrum shaft 6 to perform opening 
and closing operation of the opening part 5. The opening part 5 is opened or closed 
by using the baffle 7 to control supply of cold air to a chamber. In a connecting 
portion which is formed on an underside of the baffle 7 in the motor type damper 
device 1, a hollow part 71 is formed at an eccentric position to the fulcrum shaft 6. 
A protruded part 86 which is protruded in a side direction at the tip end of an 
output part 85 of a rack member 8 of the driving force transmission mechanism 3 is 
inserted into the hollow part 71. A sheet 90 comprised of polyethylen foam which is 
an elastic body is provided on the rear face of the baffle 7 which is located on the 
side of the opening part 5 to fully close the opening part 5 when the baffle 7 is 
closed. 

[0020] As shown in Figs. 2(A) and 2(B), the driving force transmission 
mechanism 3 includes a gear train part 11 mechanically connected to the small AC 
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synchronous motor 2, a cam part 465 formed in a gear (tooth-missing gear 46 which 
is a gear having a tooth-missing gear) of the last stage of the gear train part 11 and 
the rack member 8. The driving force transmission mechanism 3 is disposed in the 
inside of a case body 15. The case body 15 is structured by means of that a lower 
case 13 and an upper case 14 are fixed to each other with screws. The small AC 
synchronous motor 2 is commonly used and thus its detail description is omitted. 

[0021] The gear train part 11 includes a first gear 42 which engages with a 
pinion 32 fixed to an output shaft of the small AC synchronous motor 2, a second 
gear 43 which engages with a pinion portion of the first gear 42, a third gear 44 
which engages with a pinion portion of the second gear 43, a fourth gear 45 which 
engages with a pinion portion of the third gear 44, and a tooth-missing gear 46 
(gear) as a fifth gear which is provided with a gear part 461 engaging with the 
fourth gear 45. The gear part 461 of the tooth-missing gear 46 is formed with teeth 
around the entire circumference. 

[0022] As shown in Figs. 2(A), 2(B) and 3(A), the rack member 8 includes a pair 
of rack parts 47 and 48 and a connecting part 49 which connects both end portions 
of a pair of the rack parts 47 and 48, A pair of the rack parts 47 and 48 is disposed 
in parallel to each other in a radial direction of the tooth-missing gear 46, In other 
words, the rack member 8 is a plate-like member which is provided with a pair of 
opposite parts which face each other so as to interpose the tooth-missing gear 46 
therebetween and the connecting part 49 which connects both end portions of the 
opposite parts. A pair of the opposite parts is provided with a first rack part 47 that 
is formed in one of inner side portions extended in parallel to each other in the 
opposite parts and a second rack part 48 that is formed in the other of the inner 
side portions. An output part 85 protruding from an upper portion of the case body 
15 is formed at an end portion on an opposite side to the portion where the 
connecting part 49 is located in the first rack part 47. 
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[0023] Four tooth parts 471, 472, 473 and 474 are formed in the first rack part 
47. The thickness of the second tooth part 472 is formed thinner than those of other 
three tooth parts 471, 473 and 474. Three tooth parts 481, 482 and 483 are formed 
in the second rack part 48. The thickness of the third tooth part 483 is formed 
thinner than those of other two tooth parts 481 and 482. 

[0024] As shown in Fig. 2(B), the tooth-missing gear 46 is formed with a 
tooth-missing gear part 462 on an upper side in the axial direction of a gear part 
461, and a cam part 465 which is described below in detail is integrally formed on 
its underside so as to overlap on the gear part 461. In the tooth-missing gear 46, 
the tooth-missing gear part 462 is formed over an angular range of about 230 
degrees in an outer periphery of the tooth-missing gear 46, and a teeth part 463 
comprised of three teeth is formed at the center portion in a circumferential 
direction of the tooth-missing gear part 462 over an angular range of about 56 
degrees. Further, both side areas in the circumferential direction of the teeth part 
463 of the tooth-missing gear part 462 are formed in thin plate parts 464a, 464b 
whose outer circumferential edge portion is formed in a circular arc shape. The 
thickness of the thin plate parts 464a, 464b is set to be about half of the thickness 
of the teeth part 463 and thus the thin plate parts 464a, 464b are capable of 
overlapping in the axial direction with the second thin tooth part 472 of the rack 
part 47 and the third thin tooth part 483 of the rack part 48. In this embodiment, 
as described below, the cam part 465 causes contact pieces to operate which 
structure switches for the small AC synchronous motor 2. 

[0025] (Structure of Control Circuit) 

Fig. 4 is a circuit diagram showing a control circuit of a refrigerator on which 
the opening/closing device shown in Fig. 1 is mounted. In Fig. 4, in a control circuit 
80 used in a real refrigerator, a compressor, a thermostatic switch for on/off 
operation of the compressor, a fan motor, a switch for the fan motor and the like are 
required. However, these structures are omitted in Fig. 4 and only a motor drive 
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circuit for opening or closing the baffle 7 is shown in the control circuit 80 of a 
refrigerator. Specifically, the control circuit 80 includes three elements, i.e., a 
temperature sensor 83 which is serially-connected with an AC power supply 81, a 
switch part 84 which is comprised of a first contact piece 61, a second contact piece 
62 and a third contact piece 63 and is operated by the cam part 465 shown in Figs. 
3(A) and 3(C), and the small AC synchronous motor 2. 

[0026] In accordance with this embodiment, in order to structure the switch 
part 84, as shown in Figs. 3(A) and 3(C), the cam part 465 of the tooth-missing gear 
46 is formed with two step parts 465a, 465b which are recessed in the radial 
direction. Further, a first wire spring-shaped contact piece 61 is provided for 
falling in two step parts 465a, 465b of the cam part 465, a second wire 
spring-shaped contact piece 62 is provided for falling in only the step part 465a, 
and a third wire spring-shaped contact piece 63 is provided for contacting with and 
separating from the second contact piece 62. The first contact piece 61 is formed to 
be the terminal "b" shown in Fig. 4, the second contact piece 62 is formed to be the 
terminal "c" shown in Fig. 4, and the third contact piece 63 is formed to be the 
terminal "d" shown in Fig. 4. The cam part 465 is rotated with rotation of the 
tooth-missing gear 46 and three contact pieces 61, 62 and 63 are contacted with 
and separated from with the rotation of the cam part 465 to change a connecting 
state between the terminal "c" and the terminals "b" and "d". In the following 
description, a switch formed with the first contact piece 61 and the second contact 
piece 62 in the switch part 84 is set to be an "A" switch and a switch formed with 
the third contact piece 63 and the second contact piece 62 is set to be a "B" switch. 
In accordance with this embodiment, in the control circuit 8, an end of a magnet 
wire of the small AC synchronous motor is connected to the terminal "c" and the 
other end is connected to the terminal "a". 

[0027] The temperature sensor 83 is a thermostatic switch and, when a 
temperature in a chamber of a refrigerator becomes a predetermined temperature. 
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e.g., 2*C or lower, a terminal to be connected switches to the terminal "b" from the 
terminal "d". Further, when the temperature of the chamber in the refrigerator 
becomes a predetermined temperature, e.g., 5*C or higher, the terminal that is 
connected by the temperature sensor 83 is switched to the terminal "d" from the 
terminal "b". 

[0028] (Operation) 

An operation of the motor type damper device 1 in accordance with this 
embodiment will be described with reference to Figs. 3, 4 and 5. Fig. 5 is a timing 
chart showing operations of a baffle and switches in the opening/closing device 
shown in Fig. 1. 

[0029] First, the position of the baffle 7 shown by the solid line in Fig. 1 is set to 
be a fully closed stop position where the baffle 7 completely closes the opening part 
5. The positional relationship between the cam part 465 and the respective contact 
pieces 61, 62 and 63 and the positional relationship between the rack member 8 
and the tooth-missing gear 46 in this state are shown in Fig. 3(A). In this case, the 
tooth-missing gear 46 is at the position of zero degree in the timing chart diagram 
shown in Fig. 5 and, in the control circuit 80 shown in Fig. 4, the "A" switch in the 
switch part 84 is turned on (the first contact piece 61 and the second contact piece 
62 are in an "on" state) and the "B" switch is turned on (the third contact piece 63 
and the second contact piece 62 are in an "on" state). Further, the temperature 
sensor 83 is connected with the terminal "b". In other words, this state is a midway 
state where the baffle 7 is closing, for example, when the temperature in the 
chamber becomes a predetermined temperature, e.g., 2*C or lower, and the state 
just before the small AC synchronous motor 2 is stopped. 

[0030] Next, at the time point when the turning of the tooth-missing gear 46 
passes zero degree, the first contact piece 61 which has abutted with the cam part 
465 falls in the step part 465b to be separated from the. second contact piece 62. 
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Therefore, the "A" switch of the control circuit 80 is turned off and the small AC 
synchronous motor 2 is stopped. On the other hand, since the third contact piece 63 
is maintained to be in contact with the second contact piece 62, the "B" switch is 
maintained in an "on" state. 

[0031] As shown in Fig. 3(A), when the baffle 7 is in a fully closed state, the 
thin plate part 464a of the tooth-missing gear 46 is engaged with the first tooth 
part 471 and the third tooth part 473 of the first rack part 47 as a move preventing 
part and thus movement of the rack member 8 is prevented. In this case, the second 
tooth part 472 of the first rack part 47 overlaps the thin plate part 464a in the axial 
direction. 

[0032] While the small AC synchronous motor 2 stops in the above-mentioned 
state, the baffle 7 is continued in a closed state. Therefore, since cold air is not 
introduced to the chamber of the refrigerator, temperature in the chamber rises. 
When temperature in the chamber rises a predetermined temperature, e.g., 5*C or 
higher, the connection of the temperature sensor 83 is switched to the terminal "d" 
from the terminal "b". In this case, since the "B" switch is in an "on" state, electric 
power is supplied to the small AC synchronous motor 2 again by this switching to 
start driving. 

[0033] When the small AC synchronous motor 2 starts to rotate in one direction, 
its rotation is transmitted to the gear part 461 of the tooth- missing gear 46 via a 
pinion 32, a first gear 42, a second gear 43, a third gear 44 and a fourth gear 45. 
Therefore, the tooth-missing gear 46 turns in the CCW direction (counterclockwise 
direction) shown by the arrow in Fig. 3(A) and thus the cam part 465 also turns in 
the CCW direction (counterclockwise direction) shown by the arrow. 

[0034] Then, as shown in Fig. 3(B), when the tooth part 463 of the 

tooth-missing gear part 462 of the tooth-missing gear 46 begins to engage with the 
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first rack part 47, the rack member 8 is linearly driven in a direction shown by the 
arrow "Tl" in Fig. 3(B) and the baffle 7 begins to turn in an open direction. 

[0035] When the rack member 8 is linearly driven in the direction shown by the 
arrow "Tl" as described above, the second rack part 48 does not engage with any 
portion of the tooth-missing gear part 462. In other words, the second rack part 48 
engages with neither of the tooth part 463 and the thin plate parts 464a and 464b. 
Therefore, the movement of the rack member 8 is permitted and the rack member 8 
is smoothly and linearly driven in the "Tl" direction. 

[0036] When turning of the tooth-missing gear 46 continues and the 

tooth-missing gear 46 is turned by 180 degrees, as shown in Fig. 3(C), the 
tooth-missing gear part 462 is completely separated from both the first rack part 
47 and the second rack part 48. At this point, the baffle 7 turns by 45 degrees from 
the fully closed state and moves to a full open position shown by the dotted line in 
Fig. 1. When the baffle 7 is in the fully opened state, the thin plate part 464a of the 
tooth-missing gear 46 engages with the second tooth part 482 of the second rack 
part 48 and the inner peripheral face of the connecting part 49 to prevent the 
movement of the rack member 8. In this case, the third tooth part 483 of the second 
rack part 48 overlaps the thin plate part 464a in the axial direction. 

[0037] At the time point when the turning of the tooth-missing gear 46 passes 
through the point of 180 degrees, the second contact piece 62 which has abutted 
with the cam part 465 falls in the step part 465a to be separated from the third 
contact piece 63. Therefore, since the "B" switch of the control circuit 80 is turned 
off, the small AC synchronous motor 2 stops. In this case, the first contact piece 61 
comes into contact with the second contact piece 62 to be turned in an ON state and 
thus the "A" switch is turned in an ON state. 

[0038] While the small AC synchronous motor 2 has stopped in the 
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above-mentioned state, the baffle 7 is maintained in the open state. Therefore, 
temperature in the chamber is dropped by introduction of cold air to the chamber of 
the refrigerator. 

[0039] After that, when the temperature in the chamber falls to a 

predetermined temperature, e.g., 2*C or lower, the terminal which is connected by 
the temperature sensor 83 is switched to the terminal "b" from the terminal "d". At 
this time point, since the "A" switch is in an ON state, electric power is supplied to 
the small AC synchronous motor 2 again to start driving in accordance with this 
switching. 

[0040] When the small AC synchronous motor 2 starts to rotate in one direction 
again, the tooth-missing gear 46 starts to turn again in the CCW direction shown 
by the arrow. Fig. 3(D) shows the state where the tooth-missing gear 46 is turned 
by 191 degrees and, at the time point when the turning has passed 191 degrees, the 
"B" switch of the switch part 84 is turned on (the second contact piece 62 and the 
third contact piece 63 are turned to be ON). When its turning angle becomes 226 
degrees, as shown in Fig. 3(E), the teeth part 463 of the tooth-missing gear part 
462 begins to engage with the second rack part 48. When the tooth-missing gear 
part 462 and the second rack part 48 are engaged with each other, the rack member 
8 is begun to be linearly driven in a direction shown by the arrow "T2" in Fig. 3(E) 
and the baffle 7 begins to turn in the close direction. 

[0041] While the second rack part 48 is linearly driven in the direction shown 
by the arrow "T2'*, the first rack part 47 does not engage with any portion of the 
tooth-missing gear part 462. In other words, the first rack part 47 does not engage 
with the teeth part 463 and the thin plate parts 464a and 464b. Therefore, 
movement of the rack member 8 is permitted and the rack member 8 is smoothly 
and linearly moved in the T2 direction. 
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[0042] When the turning angle of the tooth-missing gear 46 becomes 320 
degrees, the baffle 7 becomes in a fully closed state. Further, the "A" switch of the 
control circuit 80 is continued to be in an "ON" state and both the "A" switch and 
the "B" switch are continued to be in an "ON" state. 

[0043] When the tooth-missing gear 46 turns once (360 degrees), the "A" switch 
is turned to be off and rotation of the small AC synchronous motor 2 stops. As a 
result, the baffle 7 continues to be in a fully closed state until temperature in the 
chamber rises to 5*C or higher. 

[0044] The chamber of a refrigerator is maintained in a specified temperature 
range by repeating the above-mentioned operation. 

[0045] (Principal Effects of this Embodiment) 

As described above, in the driving force transmission mechanism 3 in the 
motor type damper device 1 in accordance with this embodiment, when the small 
AC synchronous motor 2 rotates in one direction and the tooth-missing gear part 
462 of the tooth-missing gear 46 engages with the first rack part 47 of the rack 
member 8, the rack member 8 is moved upward and the baffle 7 is operated in the 
open direction and, when the tooth-missing gear part 462 engages with the second 
rack part 48 of the rack member 8, the rack member 8 is moved downward and the 
baffle 7 is operated in the close direction. As described above, even when the baffle 
7 is operated in both directions, the tooth-missing gear 46 is only required to be 
turned in a counterclockwise direction as shown by the arrow "CCW" and rotation 
of the small AC synchronous motor 2 is not required to be reversed, and thus the 
structure of the control circuit 80 for the motor type damper device 1 can be 
simplified. 

[0046] Further, the rack member 8 is a plate-like member which is provided 
with a pair of the opposite parts that face each other across the tooth-missing gear 
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46 and the connecting part 49 that connects the end portions of the opposite parts. 
Further, the first rack part 47 and the second rack part 48 are respectively formed 
on a pair of the inner side portions which are extended in a parallel manner in the 
opposite parts. In other words, the rack parts 47 and 48 are disposed in parallel 
each other in the radial direction of the tooth-missing gear 46. The rack part 47 
engages with the teeth part 463 on one side in the radial direction of the 
tooth-missing gear 46 and the rack part 48 engages with the teeth part 463 on the 
other side in the radial direction. Therefore, the rack member 8 can be driven in 
both directions only with the tooth-missing gear 46 and thus reduction of number 
of components and space saving can be attained. Further, since the first rack part 

47 and the second rack part 48 are extended so as to be parallel to each other, the 
rack member 8 can be reciprocated only in the extending direction of the first rack 
part 47 and the second rack part 48. Therefore, since operating space of the rack 
member 8 may be narrowed, the size of the motor type damper device 1 can be 
reduced. 

[0047] Further, when the teeth part 463 engages with the first rack part 47 to 
drive the rack member 8, the teeth part 463 does not engage with the second rack 
part 48. Therefore, the rack member 8 does not receive unnecessary force between 
the second rack part 48 and the tooth-missing gear part 462. Similarly, when the 
teeth part 463 engages with the second rack part 48 to drive the rack member 8, 
the teeth part 463 does not engage with the first rack part 47. Therefore, the rack 
member 8 does not receive unnecessary force between the first rack part 47 and the 
tooth-missing gear part 462. Accordingly, the rack member 8 can be efficiently and 
smoothly driven. 

[0048] (Other Embodiments) 

The present invention has been described in detail using the embodiments, but 
the present invention is not limited to the embodiments described above and many 
modifications can be made without departing from the present invention. 
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[0049] For example, in the embodiment described above, the U-shaped rack 
member 8 is used in which two rack parts 47 and 48 are disposed in parallel to each 
other in the radial direction of the tooth-missing gear 46. However, for example, as 
shown in Fig. 6, a straight-shaped rack member 8* may be used in which two rack 
parts 47' and 48' are formed in portions on each other's back face side. 

[0050] In other words, a driving force transmission mechanism is provided as a 
gear with a first tooth-missing gear 46a on one side of both sides of the rack 
member 8* and a second tooth-missing gear 46b on the other side. Teeth parts 461a 
and 461b of two tooth-missing gears 46a and 46b engage with an intermediate gear 
45' and rotation of a motor (not shown) is transmitted to the teeth parts 461a and 
461b through the intermediate gear 45*. Further, in the driving force transmission 
mechanism, the rack member 8' is provided with a pair of outer side portions which 
face opposite directions and are extended in parallel to each other. The first rack 
part 47' is formed in one of a pair of the outer side portions and the second rack 
part 48' is formed in the other of a pair of the outer side portions. The first rack 
part 47' is capable of engaging with the teeth part 463a of the first tooth-missing 
gear 46a and the second rack part 48' is capable of engaging with the teeth part 
463b of the second tooth-missing gear 46b. Further, the rack members 47' and 48' 
are formed at positions that are shifted in the driving direction of the rack member 
8' (longitudinal direction of the rack member 8'). 

[0051] Therefore, when the motor rotates in one direction and the intermediate 
gear 45' rotates in a direction shown by the arrow "CW", both two tooth-missing 
gears 46a and 46b are turned in a direction shown by the arrow "CCW" and, when 
the first rack part 47' and the teeth part 463a of the first tooth-missing gear 46a 
are engaged with each other, the rack member 8' is driven in a "T2" direction. In 
this case, the second rack part 48' is in a non-engagement state with the teeth part 
463b of the second tooth-missing gear 46b. Next, when the motor further rotates in 
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one direction and the intermediate gear 45' rotates in the direction shown by the 
arrow "CW", both two tooth-missing gears 46a and 46b are turned in the direction 
shown by the arrow "CCW" and, when the second rack part 48' and the teeth part 
463b of the second tooth-missing gear 46b are engaged with each other, the rack 
member 8' is driven in a "Tl" direction. In this case, the first rack part 47' is in a 
non-engagement state with the teeth part 463a of the first tooth-missing gear 46a. 

[0052] Further, in the rack member 8 of the driving force transmission 
mechanism 3 in accordance with the embodiment described with reference to Figs. 
1 through Fig. 5, the connecting part 49 is located on one end portion and the 
output part 85 is protruded from the other end portion of the rack member 8'. 
However, as shown in a driving force transmission mechanism 3' in Fig. 7, an 
output part 85* may be structured so as to be protruded from an end portion of the 
rack member 8' on the side where a connecting part 49' is located. 

[0053] Further, in the embodiment described above, the small AC synchronous 
motor 2 which rotates in one direction is used as a motor. However, other motors 
which rotate in one direction or motors capable of rotating in both directions such 
as a DC motor and a stepping motor may be utilized. Further, the turning direction 
of the tooth-missing gear 46 is not limited to the "CCW" direction and the 
tooth-missing gear 46 may be turned in the "CW" direction. 

[0054] In addition, in the embodiment described above, the open position of the 
baffle 7 is structured so as to be substantially parallel to the frame 4. However, the 
present invention is not limited to this embodiment and the open position of the 
baffle 7 may be set in an inclined position. 

[0055] In addition, in the embodiment described above, the frame 4 of the motor 
type damper device 1 is formed in a duct shape. However, the present invention 
may be applied to other types of a damper device. Further, except a refrigerator, 
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the present invention may be applied to various opening/closing devices for 
controlling other fluid such as a duct for ventilation and a drain valve for a 
washing machine. 

[0056] Further, the present invention may be applied to an opening/closing 
device except a damper device, for example, other motor type opening/closing 
devices such as a motor type opening/closing device for driving a louver of an 
air-conditioner. 

Industrial Applicability 

[0057] In a motor actuator in accordance with the present invention, a gear in 
the driving force transmission mechanism rotates in one direction and, when the 
tooth-missing gear part engages with a first rack part of a rack member, the rack 
member is moved in one direction and, when the tooth-missing gear part engages 
with the second rack part of the rack member, the rack member is moved in the 
other direction. As described above, even when a driven member is operated in both 
directions, it is only required that the gear is rotated in one direction and rotation 
of a motor is not required to be reversed, and thus the control circuit for the motor 
actuator can be simplified. 
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